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Abstract 
The aim of this study is to how pre-service teachers developed their PCK with the assistance of the supervisor during teaching 
practice. This study employs an action research methodology examining what aspects of the supervisory skills that help promote 
pre service teachers’ PCK and the effect of the action plan on their development of PCK. Three science pre-service teachers were 
observed and interviewed after each of their teaching sessions. Their reflective journals were analysed for the content and depth 
of reflectivity in the process of constructing their PCK. Through guided supervision and tools of reflection, the pre-service 
teachers were able to develop PCK based on educational theories and knowledge rather than drawing on their prior experience as 
students themselves. 
© 2010 Published by Elsevier Ltd. 
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1. Introduction 
 According to Abell (2008) development of pedagogical content knowledge (PCK) involves the teachers 
applying or integrating the discrete categories of teacher knowledge as they plan and carry out instruction/teaching.  
For pre-service teachers, the various categories of teacher knowledge, e.g. knowledge of learners, knowledge of 
educational contexts, subject matter knowledge and general pedagogical knowledge, are gained through their 
educational and subject matter courses.  However the usefulness of knowledge base for teaching is criticised by both 
student teachers and scholars as irrelevant to the practical concerns of teachers. From teachers’ perspectives, for 
example, they do not see how this theoretical knowledge can inform their practical activities.  Such knowledge is 
produced for teachers but not by teachers themselves.  Thus, such knowledge cannot guide directly or be used by 
teachers to guide indirectly their classroom practices. This criticism relates to the issue of the relationship between 
theory and practice.  
By applying ‘metacognitive’ thinking and processes (such as abstraction, comparison, analysis and 
evaluation) to their theoretical knowledge may help student teachers to integrate the knowledge bases. Thus, 
development of PCK is acquired by being more reflective and being more thoughtful in the learning process.  There 
are many definitions to reflective thinking. This study adopts the view of reflective thinking of an effective science 
teacher, suggested by Feldman (2005), as ‘constantly asking questions about their teaching and their students’ 
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learning and they continually process and analyse their own practice’ (pg. 6). Developing strong reflective skill 
could be argued as a way to link theoretical knowledge and contextual understanding or practice. 
 Research has shown that the reflection skill of pre-service teachers varies (Feldman 2005; Ornstein 1995).  
Often at the beginning of the practicum their reflective skills are minimal and to some extent non- existent. Often 
their reflection is on how well their performance as a teacher and self survival (Kagan 1992) rather than on students’ 
learning. There is also evidence, however, that there are student teachers who are concerned in promoting students’ 
learning even during their practicum teaching (Shulman 1987). El-Dib (2007) suggests that depth levels of 
reflectivity are based on a person’s maturity and perceived safety in expressing their views. Thus, supervision needs 
to be performed by professionals that have analytical thinking and practices reflective thinking thus the feedback 
given to student teachers are immediate and reliable (Jordan, Phillips and Brown 2004).  Halim et al. (2010) and 
Feldman (2005) argue that to promote reflective skills in student teachers, the supervisors themselves need to reflect 
on their own supervisory skills in promoting self reflection in student teachers.   
Thus the aims of this action research are to examine 1) how effective am I as a supervisor in assisting my 
supervisee to be reflective? and b) how useful are the guidance and support to supervisees in assisting them to 
develop PCK that concerns for promoting learning rather than focussing on student teachers’ self survival?. By 
conducting this self study I am able to identify areas of improvement and modify my supervisor practice to better 
meet the needs and professional development of supervisees and their PCK. 
2. Methodology  
Action research also known as ‘teacher-research’ is a form research that aims to improve practice and 
consequently students’ learning. In this study, the action research aims to improve the supervisor’s practice (which 
is the researcher) and consequently on the student teachers’ learning. In particular, I believed that the main goal of 
supervision is to assist student teachers to draw on theoretical knowledge bases to inform their practice thus 
providing effective science instruction. Thus, supervisor has important role to play in teachers’ professional 
development. The four cycle of action research i.e. observed, plan, acted, and reflected was used in this study. Three 
science student teachers were involved (Supervisee A, Supervisee Z and Supervisee K). Two science lessons were 
observed for each student teacher who was then followed by post observation interview. Data is also collected 
through the reflection journals written by the student teachers, supervisor’s observation notes on the classroom 
teaching of the student teacher and the supervisor’s own reflective notes.   The qualitative data were analyzed for 
themes related to content of reflective thinking also for evidence of PCK development. 
3. Findings and Discussion 
3.1 Initial Observation 
My first observation and meeting with the student teachers provided me data to plan an action that would help 
student teachers to be reflective. All three had the opportunity to teach for a week and when asked any problems 
faced, it was found that all three were able to identify their teaching concerns but all of them could not find solution 
to rectify the problem as indicated by Supervisee A: 
My 13 year old students have various level of ability. How do I address these various learning abilities? 
When asked the student teachers how to overcome the problems, all of them draw on their experience as a student to 
address the teaching concerns. For example, Supervisee A commented on the suggestion of using cooperative 
learning to address the various learning abilities: 
Yes, I remember when I was a student during my secondary schooling; working in cooperative work is 
useful.  
During the initial observation, I also had the opportunity to read student teachers’ reflective notes, which they have 
to write at the end of each lesson. All of them wrote a one or two sentence indicating that the lesson for the day went 
well or not as planned, without further elaboration. When asked why they did not reflect in depth of their teaching, 
one of them indicated that they do not know what to reflect on. 
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 3.2 Action plan 
 
Based on the initial observations, I planned the following- to use lead questions that prompt to pre-service teachers 
to reflect on their lessons and their teaching skills. These questions are used to guide the discussion at post 
observation interviews. Similar questions were also used to guide them write their reflection after each teaching 
session. Prior to this, there was no detail instruction or guideline on what and how to write self reflection after 
teaching a particular lesson. The lead questions were a) How do feel about the lesson?, b) Do you think the 
objectives were achieved? c) How do you know? Explain, d) What could you have done differently? e) What do you 
think your strengths were in this lesson? f) What do you think you need to work on?, g) What do you think you need 
help with? h) What are some additional or alternative strategies that you could have used? and i) Why did you react 
the way you did in that situation? 
3.3 Acting on the plan and observation 
           The post observation interviews with the supervisees were conducted guided by the lead questions. In 
addition, I often asked them to draw upon educational theories or reflect on the educational courses that might help 
them to identify relevant teaching strategies to address their teaching concerns. Based on the post observation 
interviews, incidences of reflection appear to occur among the supervisees themselves. The following is my 
reflective notes on each supervisee and the types of teaching concerns that of particular to each supervisee.  
         Supervisee Z, for example, was teaching topic of Statistics to 16 year old students. He confessed during the 
post observation interview that he had difficulty in providing application of statistics in everyday situation. 
However, during my discussion with Supervisee Z, there was a moment that Supervisee Z realised that the data on 
car accidents which commonly appear in Daily newspapers is a good way to engage students in learning abstract and 
boring  subject  such  as  Statistics.  As  indicated  by  Lee  (2005)  one  of  the  criteria  for  reflection  is  that  it  needs  to  
happen in community, in interaction with others. Thus reflective activity through ‘peer coaching’ provided by the 
supervisor promotes teachers’ reflection (Ovens 2004).  Supervisee A appears to have issues in conducting effective 
small group work. During the conference I manage to lead her to reflect on her problems e.g. How do you think you 
could improve the involvement of each student? and Have you heard of cooperative learning technique? Supervisee 
A tends to draw on her experience own schooling in identifying solutions to her teaching problems. As Feiman- 
Nemser (1983) argued that learning to teach occur before the pre-service training.  Supervisee C, Chemistry major, 
tends  to  teach  for  examination.  In  other  words,  he  does  not  see  the  importance  e.g.  having  set  induction  at  the  
beginning of a lesson. During the post observation interview I manage to instil the importance of set induction as a 
way to engage the learners mind set to the topic that is to be taught and he provided set induction in his subsequent 
teaching. 
The findings suggest that prompts and strategies of the supervisor that were used during the post 
observation meetings and the feedback that was given assisted the supervisees to develop reflective skills. However, 
a caution is that I might be biased in my views but it is not done intentionally. Nevertheless, evidence of 
supervisees’ journal writing offer more possible evidence as well as validating further my own reflection.  They felt 
that the guidance I gave were useful and effective in assisting them to diagnose and solve instructional problem 
My supervisor has suggested additional activities to help me improve my skills in conducting group work. 
In addition the various suggestions from the supervisor had helped me to increase my confidence in doing 
my teaching practice. (Supervisee A) 
  
My supervisor has provided me with various alternative strategies to overcome my teaching concerns and 
problems (Supervisee Z) 
Supervisees also realised the importance of being reflective after each lesson and of making connection to 
educational theories learnt during their training. 
 
In our first meeting with the supervisor, she reminded us to write our reflective notes after each lesson 
based on the guided questions. My supervisor was also able to draw on the theories we learnt in lectures so 
that we apply them in our teaching. She then encouraged us to refer to resources such as textbooks about 
science content used during lectures at university. (Supervisee A) 
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 She (my supervisor) always stress to reflect on our teaching at the end of each lesson (Supervisee K) 
 
Although the findings indicate that the supervisees’ reflective skills have improved with the lead questions and 
guidance from the supervisor but we should also be aware that many factors might contribute to the development of 
reflective skills, e.g. the classroom environment itself develops reflective skills. For instance, some of the lead 
questions also such as ‘How do you know?’ and ‘What could you have done differently?’ What do you think your 
strengths were in this lesson? may also help to develop self reflective skills among the supervisees. 
In terms of PCK development, the content of their reflection indicates lack of concern for student learning at the 
initial stage, e.g. they tend to only adopt one type of solution (Supervisee Z), and content of reflection is still on 
pedagogical knowledge. This indicates that pedagogical development at university is still lacking or might not be 
sufficient to address the real issues encountered in schools. However, once the supervisees are comfortable with the 
pedagogical skills they developed their concern for transforming content is increased. The content reflective is 
shown to be better if there is face to face guidance, discussion as indicated by one of the supervisees: 
 
I have learnt a lot from my discussion with my supervisor ... one to one supervision could only be done 
during practicum. Therefore student teachers really need guidance from their supervisor and this is what 
has been done my supervisor  
 
Ornstein and Lasley (2003) suggest that teachers obtained insight into their work better through reflective practices 
in a group setting. Such practices involve teachers listening to each other and help each other to improve as teachers. 
Also, the perceived safety encourages reflection as indicated by Supervisee A 
 
For me, my supervisor is good in that she is able to ensure her supervisees feel at ease emotionally. In 
addition, she is concern about her student teacher thus we are not afraid to tell our problems or give 
opinion.  
 
Such concern with growth and development of the students adopted by the supervisor, however, might not felt by 
the other two supervisees, and thus the lack of evidence of being reflective. 
 
3.4 Reflection 
Results indicated that my supervisory skills have varied impact on the reflective practice of the supervisees. 
Thus, I have identified areas that need improvement in my supervisory practice by improving the following areas: 
 
x Concern with growth and development of students should be felt by all student teachers. 
x Format for journal reports should be handwritten to avoid phenomena of ‘cut and paste’. 
x Providing useful instructional resources; student teachers are overwhelmed with daily teaching activities 
thus do not have sufficient time to search for useful teaching and learning strategies. 
x More face to face supervision but due to financial constraints supervision is only done twice. Online tele-
guidance could reinforce the effects of supervision meetings as well as an extension mode of supervision. 
x Capitalizing on the cooperating teachers’ role in mentoring and guiding student teachers to reflect. 
 
The last two implications are relevant at the institutional level. A coordinated project on tele-guidance for teacher 
training was found to promote the reflective competencies of student teachers (Admiral et al. 2010).  Tele-tutoring 
enable greater contact between student teacher and their university supervisor. Like my university, the Norwegian 
University of Science and Technology student teachers conduct their teaching practice far away from the university, 
thus only allowing for one visit which is insufficient to guide student teachers. Therefore through tele-guidance, it 
was found that the student teacher has a) someone to talk to when necessary, b) helped them with personal reflection 
through encouragement formulation of thought and c) improve the reflective writing through the writing and partner 
response. For initial implementation of tele-guidance, it is suggested that tele-tutoring to be done thorough email or 
any ICT platform between student teachers themselves and between student teachers and supervisors.  
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Another implication at the institutional level is to provide a course on supervision techniques for cooperating 
teachers and also for the university supervisors.  One of the criticisms of teacher education is that ‘it is generally 
seen as  a collection of courses which offer no consistent image of what it means to teach; nor what it means to learn 
to teach’ (Anderson, 1995 p.526).  As Marton (1994) argues it requires more than one’s own personal experience 
(teacher educator) in order to be able to prepare student teachers for a wide range of future situations. In this 
instance,  the  findings  of  this  study  are  seen  as  contribution  to  the  knowledge  base  for  teaching;  that  serves  as  a  
source of knowledge about teaching and learning for teacher educators. The proposed course would include 
observational skills, conferencing skills reflective practice, concern for growth and development of student teachers 
and analysis of teaching performance.  
 
4. Conclusion 
 
The findings of this study will assist me to address the deficiencies in my supervision and hence improve my 
supervision skills which should improve the practice of the student teachers that I supervise. This research may also 
be  helpful  in  assisting  other  supervisors  and cooperating  teachers  to  examine  their  supervisory  skills.  This  action  
research study also emphasises the important role of the supervisor in assisting student teachers to develop 
knowledge of the components of PCK and PCK as a whole. 
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